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DESCRIPTION 
E SIGNAL CANCELING APPARATUS 
E SIGNAL CANCELING METHOD 



AND 



ield 

present invention relates to an 



interference signal canceling apparatus, which is 
mounted on a base station apparatus used in a base 
station apparatus used in a mobile communication 
system of GDHA (Code Division Multiple Access) and 
ed in combination with an array antenna, 
to its interference signal canceling 



which is us 
and relate^ 
method - 



Background 
In a mol 
there is 
plural ity 
to deterio 
undergoing 
An ar : 
el iminat in 
an antenn 
direct ivit 
des ired s i 
amp 1 i tude 
antenna 'e 
signal by 



Art 

lie station communication system of CDMA, 
problem in which since signals of a 
>£ users are transmitted in the same band 
rate reception quality as a result of 

influence of interference signals, 
ray antenna is known as an apparatus for 
g the interference. The array antenna is 
that is capable of setting reception 
y freely to intensively receive only a 
gnal by providing adjustment of each of 
and phase to a signal received by each 
lement after multiplying the received 
eighting factor (hereinafter referred to 
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as 



reception weight") . 
Moreover, as another apparatus for canceling 
interference r there is an interference signal 
canceling apparatus that cancels signals 
5 (interference) transmitted from users other than a 
desired use;r from received signals so as to extract 
a desired signal- 

Then, it can be expected that the use of 
coiabinatio n o £ the array ant enna and the interference 
10 canceling apparatus provide a larger interference 
cancellation effect than each independent use. 

However, when the array antenna and the 
interference signal canceling apparatus are simply 
the interference signal canceling 
must be individually provided every 



combined r 
apparatus 



ahannel corresponding to each user 



increases 



amount of 
Unexamined 
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and this 



the amount of calculations and the 
apparatus ;vcale, so that some contrivance is required 
to be provided. 

Conventionally r there is disclosed an 
inter fererce canceling apparatus, which is combined 
with the array antenna and which aims to reduce the 
calculations and the apparatus scale in 
Japanese Patent Publication HE I 
and the like . 
An explanation will be given of the conventional 
interference canceling apparatus, which is combined 
with the array antenna, using a block diagram of FIG. 



y2 



1- The explanation set forth below refers to a case 
on the assumption that the number of stages of the 
interference canceling apparatuses is 3, the number 
of users id 3, and the number of multipath is 3. 

-er r since the first stage and second stage 
me configuration as illustrated in FIG. 



Moreo; 
have the sa 



1 , the explanation o 



10 



antenna , 



* first rece 



12-1 to 12- 
( her e in a f tier 



■f the second stage is omitted 



In FIG. 1, antennas 11-1 and 11-2 form an array 
a:id a signal {hereinafter referred to as 



ived signal") receivedby the antenna 11-1 
is inputted to ICUs (Interference Canceling Units) 
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3 and a delayer 13-1* Similarly, a signal 
referred to as "second received 
signal") rjeceived by the antenna 11-2 is inputted 
to ICTTs (Interference Canceling Units) 12-1 to 12-3 
and a delajyer 13-2- 

12-1 to 12-3 are provided to correspond 
to 3, respectively, to generate replica 
connection with the first received signal 
and the second received signal (hereinafter referred 
to as "fii|st replica signal" and "second replica 
signal", respectively ) - The first replica signals 
generated oy ICUs 12-1 to 12-3 are inputted to adders 
14_1 and 151-1 and the second replica signal generated 
by ICUs 12 -1 to 12-3 are inputted to adders 14-2 and 



ICUs 
to users 1 
signals in 



1 5 - 2 - The 



configuration of ICUs 12-1 to 12-3 will 
be described later. 

The dlelayers 13-1 and 13-2 delay the received 
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15 



20 



signals by processing time of ICUs 12-1 to 12-3, and 
each outputb the resultant to each of the adders 14-1 



25 



and 14-2* 

At the 



adder 14-1, the first replica signal of 
each of th^i respective users 1 to 3 is subtracted 
from the first signal. Also, the second replica 
signal of each of the respective users 1 to 3 is 
subtracted from the second signal. This cancels all 
replica signals of all users from the received 



signals of 



s ignals o f 



13-1 and 1 



Similarly r 
signal and 
us er-by-us 



s ign a 1 



ant enna-by 



the respective antennas . The output 



signals of adders 14-1 and 14-2 from which the replica 



all users are canceled from the received 
signals are referred to as a first residual signal 
and a second residual signal, respectively. The first 
residual signal and the second residual signal are 
inputted tD adders 15-1 and 15-2 and the delayers 
3-2 of the second stage. 
The adder 15-1 adds the first replica signal 
and the first residual signal on a user -by -user basis. 

the adder 15-2 adds the second replica 
the second residual signal on a 
ler basis. This cancels the interference 



from 



the 



received signal 



-antenna basis so as to obtain a desired 



signal. Namely, for example, when attention is paid 



to user lr 
user 3 , wh 



the signal of user 2 and the signal of 
ich cause interference with user 1 , are 



eliminated from the received signal to obtain a 



5 



desired sig 
is applied 



nal about user 1 every antenna. The same 
to the signal of user 2 and the signal 
of user 3. The obtained desired signals are inputted 
to ICUs 12-1 to 12-3 of the second stage, 
5 respectively. 

According to the conventional interference 
signal canceling apparatus, the same processing as 
performed lathe first stage is repeated in the second 
stage, so that the accuracy of replica signal is 
10 improved end that of the interference signal 
cancellation is improved- In other words, the more 
the number of stages are increased, the more the 
inference signals about the respective users sent 
from the other users are canceled. 
15 The optput signals of the adders 15-1 and 15-2 

of the second stage are demodulated by the ICUs 16-1 
to 16-3. This obtains demodulated signals 1 to 3 of 
the users to 3. The configuration of each of the 
ICUs 16-1 to 16-3 will be described later. 
20 An explanation will be next given of ICUs 12-1 

to 12-3 and ICUs 16-1 to 16-3* In this case, ICUs 
12-1 to 12-3 of the first and second stages have the 
same configuration, and operation, respectively. 
Also, ICUs 16-1 to 16-3 of the third stage have the 
25 same configuration and operation. Accordingly, in 
the explanation set forth below, the ICU 12-1 of the 
first stage corresponding to the user 1 and the ICU 
16-1 of the third stage are explained, and the 



6 



explanation 



-the user 2 

fig - ; 

sctiematic c 
5 FIG- 1 , and 
a schematic 
in FIG- 1- 
In FIG 
of mult ipatjh 
10 and that tJi 
respect ive 
S iace the 
r es pect ive 
operation , 
15 the explanat 

P3 is omitted 

in FIG 
stage S 1 whfcre 
antennas 13. 
20 and then th|e 
weights of 
middle 



of the respective iCUs corresponding to 
and the user 3 is omitted. 

is a block diagram illustrating a 
configuration of ICU 12-1 illustrated in 
FIG. 3 is a block diagram illustrating 
configuration of ICU 16-1 illustrated 



sta je 
det erminat ion 
where th 
25 determinat 
per f o rm re 
s ignal - 
The 



2 and FIG. 3, it is assumed that the number 
to the radio receiving apparatus is 3 
respective configuration parts for the 
paths are shown by Pi toP3 f respectively „ 
Respective configuration parts for the 
paths have the same configuration and 
only the first path Pi is explained, and 
ion of the second path F2 and third path 



. 2, the ICU 12-1 is divided into a front 
the signals received by the respective 
-1 and 11-2 are subjected to despreading 
resultants are multiplied by reception 
the receptive antennas, respectively; a 
S 2 where RAKE combining and temporary 
are carried out; and a back stage S3 
s signal subjected to temporally 
ion is multiplied by a replica weight to 
-spreading as to generate a replica 



first signal received fc>y the antenna ll-l 



is inputted 

received £? y 



to adespreader21-l andthe second signal 
antenna 11-2 is inputted to a despreader 
21-2* The despreader 21-1 provides despreading to 
the first {received signal to generate a despread 
signal XI- Similarly, the despreader 21-2 provides 
despreading to the second received signal to generate 



a despread 



weights Wl 
res ultant s 



is signals XI 



comb in ing , 
conjugate 



value h 
multiplier 
combining 



signal X2 - Despread signals XI and X2 are 
inputted tc| multipliers 22-1, 22-2, and a reception 
weight calculator 23 
10 The reception weight calculator 23 calculates 

and W2 of each antenna, and outputs the 
to multipliers 22-1 and 22-1, and a 
complex conjugate calculator 30-1 and 30-2 

The multipliers 22-1 and 22-2 multiply despread 
and X2 by reception weights and W2 , 

respectively, and an adder 24 adds the output signal 
of the multiplier 22-1 and the output signal of the 
multiplier) 22-2 to carry out array combining* The 
signal subjected to array combining is outputted to 
20 a channel estimator 25 and a multiplier 26 . 

The ckannel estimator 25 performs the channel 
estimation^ based on the signal subjected to the array 
and outputs the resultant to a complex 
h a * of a channel estimation value h a to 



is the mu 1 1 ip Lier 2 6, and outputs the channel estimation 



jto a multiplier 29. The multiplier 26 
the signal subjected to the array 
by the complex conjugate h R * of the channel 
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estimation 
rotation o 
c ombining 



sub j ect ed 
device 28 p 



Pi to £»3, 
multiplierk 
The cc> 
calculate 



value. This compensates for phase 
:5 the signal subjected to the array 
The output signal of the multiplier 26 
of each of psLths Pi to P3 is inputted to a RAKE combiner 
27 of the middle stage S2* 

The RAKE combiner 27 provides RAKE combining 
to the signals of the respective paths PI to P3 
^:o array combining, and a determining 
«;rf orms temporarily determination to the 
RAKE combined signal outputted f romthe RAKE combiner 
27 - A signal d, which has been subjected to temporary 
determination and which outputted from the 
determining device 28, is inputted to the multiplier 
29 of the back stage S3 . 

The mu ltipiier 29 of the back stage S3 multiplies 
the signal d subjected to temporary determination 
by the channel estimation value h a for each of paths 



and the resultants are inputted to 
31-1 and 31-2, respectively, 
mplex conjugate calculator 30-1 and 30 — 2 
the complex conjugates Wl * and W2* of 
reception -heights and outputs the resultants to the 
multipliers 31-1 and 31-2, respectively. 

The icultipliers 31-1 and 31-2 multiply the 
output signals of the multiplier 2£ by the complex 
Wl* and W2 * of reception, respectively, 
lins replica signals Xrl and XR2 



con j ugates 
This obt 



corresponding to XI and X2 respectively, 
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A re-spreader 32-1 spreads the replica signal 
xrl and outputs the resultant to an adder 33-l« 
Similarly, a re-spreader 32-2 spreads the replica 
signal Xr2 and outputs the resultant to an adder 33-2 . 



The re 



xrl and outputs it to the adder 33-1- Similarly, the 



re- spreade 
outputs it 



spreader 32-1 spreads the replica signal 



32-2 spreads the replica signal Xr2 and 
to the adder 33-2, 
The ad tier 33-1 adds the replica signal Xrl , which 
has been re-spread for each of paths Pi to P 3 / to 
generate a ::irst replica signal and outputs the first 
replica signal to an adder 15-1, Similarly/ The adder 
33-2 adds the replica signal Xr2, which has been 
re-spread for each of paths PI to P3 f to generate 



s 6cond 



replica signal and outputs the second 



replica signal to an adder 15-2 



Next r 
d e scribed < 



2 , and the 
stage will 
The o 
of the ICU 
(not shown 



the icu 16-1 of the third stage will be 
As illustrated in FIG. 3, the ICU 16-1 



of the third stage has substantially the same 
configuration as that of the front stage SI of the 
ICU 12-1 and that of the middle stage S2 . Accordingly r 
the same reference numerals are added to the same 
configuration parts as those of the ICU12-1 of FIG, 
explanation of the ICU 16-1 of the third 
be omitted - 
>fatput signal of the determining device 28 
16-1 is outputted to an external apparatus 
) as a demodulation signal* 



10 

in thi^ way, the conventional signal canceling 
apparatus generates the replica signal every antenna 
that form ifhe array antenna so as to improve the 
reduction in the amount of calculations and the 
circuit scale- 
However, it is assumed that the number of users 
is L , the ifumber of antennas is K , and the number 
of paths id Since it is necessary to provide (I. 

K x M) reception weight multipliers and (L x M) 



10 



reception 



weight calculators to the conventional 
signal canceling apparatus as an entirety of 
apparatus , the reduction in the amount of 
calculations and the circuit scale is more required 



15 



Disclosure 
It is 
provide an 



2 0 



canceling 



sel ec t ion 
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of invention 

an object of the present invention is to 
interference signal canceling apparatus 
which is uised in combination with an array antenna 
and which pas a small amount of calculations and a 
small circjuit scale, and its interference signal 
method - 

The above object can be attained by forming 
directivity using the array antenna, performing 
of directivity every antenna and 
distribution to generate a replica signal on a 
direct ivi-Ay-by-directivity basis and to cancel 
interferer.ee . 



11 



FIG , 



canceling a 
FIG - 



Brief Description of Drawings 



is 



block diagram illustrating the 



configuration of a conventional interference signal 



conf igurati.on of icu of each of first and second 



stages of 



FIG 



pparatus ; 

is a block diagram illustrating the 



the conventional interference signal 
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canceling 4 D P aratus > 

is a block diagram illustrating the 
configuration of ICU of a third stage of the 
conventional interference signal canceling 
apparatus ; 

FIG. 4 is a block diagram illustrating the 
configuration of an interference signal canceling 
apparatus ELCCording to one embodiment of the present 
invention ; 

FIG- 5 is a block diagram illustrating the 
configuration of a part of an. adaptive array of the 
interference signal canceling apparatus according 
to the above embodiment of the present invention? 

FIG- 6 is a block diagram illustrating the 
configuration of ICU of each of first and second 



stages of 
apparatus 



2 5 



the interference signal canceling 
according to the above embodiment of the 



present irvention; and 



FIG. 



7 is a block diagram illustrating the, 
configiiraj:ioii of icu of a third stage of the 
conventional interference signal canceling 
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apparatus according to the above embodiment of the 
present invention. 

Best Mode for Carrying Out the Invention 

The configuration of the interference signal 
canceling apparatus that combines with an array 
antenna according to the embodiment of the present 
invention will be specifically described with 
reference to the drawings accompanying herewith- FiG- 
4 is a block diagram illustrating the configuration 
of the interference signal canceling apparatus 
according to one embodiment of the present invention . 
The explanation set forth below refers to a era. s e on 
the assumption that the number of stages of the 
interference canceling apparatuses is 3 r the number 
of users i^ 3 , the number of directivities is 2 (A, 
B) # and the number of multipath is 3- 

Moreover r this embodiment explains a case in 
signals , which are transmitted from the 
users and which come via the respective 
divided into some groups based on the 
of arrival to form a directivity on a 



which the 
respective 
paths , are 
direction 



The method 



Unexamined 
11^327961 . 

Still 



group-by-group basis and to perform array combining 



for performing the array combining on the 



group -by- g roup basis is specifically described in 



Jap ane s e 



Patent 



Publication 



HEX 



moreover, since the first stage and second 
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stage have the same configuration as illustrated In 



FIG. 4, th 
omitted . 

In FIG 



101-1 and 



10 



s explanation of the second stage is 
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4, antennas 101-1 and 101-2 form an array 
antenna, arid a signal {hereinafter referred to as 
first received signal") received by the antenna 
a signal (hereinafter referred to as 
"second revived signal") received by the antenna 
101—2 are inputted to an adaptive array section 102 . 

The adaptive array section 102 multiplies the 
first received signal and the second received signal 
by the receiving weights, adds the resultants to 
perform array combining in order to form directivity 
A and directivity B * The internal configuration of 
the adaptive array section 102 will be specifically 
described Later. 

A signal with directivity A outputted from the 
adaptive array section 102 (hereinafter referred to 
as " d irec t ional signal A") is inputted to reus 103-1 
to 103-3 and a delayer 104-1- Similarly, a signal 



with direc 



;ivity B outputted from the adaptive array 



section 10:? (hereinafter referred to as "directional 



2 5 



signal B 
a delayer 

to users 1 



and 



) is inputted to XCUs 103-1 to 103-3 and 
104-2 * 

103-1 to 103-3 are provided to correspond 
to 3, respectively, and generate replica 



signals (hereinafter referred to as "replica signal 



"replica signal B" , respectively) in 
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connection 
directional 
by ICTJs 103- 
and an adder 
by ICOs 103- 



with the directional signal A and the 
signal B. The replica signal A generated 



signals by 



1 to 103-3 are inputted to an adders 105-1 
1 0 6 ~ 1 r and the replica signal B generated 
1 to 103-3 are inputted to an adders 105-2 
and an addeij- 106-2- The configuration of ICUs 103-1 
to 103-3 will be described later. 

The delayers 104-1 and 104-2 delay the received 
processing time of ICUs 103-1 to 103-3, 
and output the resultants to the corresponding adders 
105-1 and 105-2, respectively* 

The adjdex- 105-1 substrates the replica signal 
A of each cjf the respective users 1 to 3 from the 
directional signal A, Similarly, the adder 105-2 



sub s t rates 
res pec t ive 



the replica signal B of each of the 
users 1 to 3 from the directional signal 
A. This caniels all replica signals of all users from 
the respective directional signals from the received 
s ignals 

The output signals of adders 105-1 and 105-2 
the replica signals of all users are 
canceled f^rom the received signals are hereinafter 
referred to as "residual signal A" and "residual 
respectively. The residual signal A and 
signal B are inputted to adders 106-1 f 
106-2 and t he delayers 104-1 and 104-2 of the second 
stage 

The 106-1 adds the replica signal A and the 



from which 



s igna 1 B r 
the residu 



i ignal B on. 



15 

residualsiinalAonauser-by-userbasis. Similarly/ 
the 106-1 a4^5 the replica signal B and the residual 
a user-by-user basis. This cancels the 
interference signal from the received signal on a 
directivitj[-by-directivity basis so as to obtain a 
desired signal. For example, when attention is paid 
to user 1/ the signal of user 2 and the signal of 
user 3, which cause interference with user l, are 



10 



eliminated 
desired 



15 



applied to 
user 3 . Th 
to TCUS ] 



appar atus 



20 



the number 
inference 
from the a 



from the received signal to obtain a 
signal about user 1 on the 



dir ec t ivit Jr-by-dir ectivity basis - 



The 



s a me 



is 



25 



the signal of user 2 and the signal of 
^ obtained desired signals are inputted 
03-1 to 103-3 of the second stage, 
respectivelLy * 

According to the interference signal canceling 
z>± this embodiment, the same processing 
as performed in the first stage is repeated in the 
second sta^e r so that the accuracy of replica signal 
is improved and that of the interference signal 
cancellation is improved* In other words r the more 
of stages are increased, the more the 
signals about the respective users sent 
ther users are canceled. 
The otitput signals of the adders 106-1 and 106-2 
of the second stage are demodulated by ICXJs 107 — 1 
to 107-3. This obtains demodulated signals 1 to 3 
of the us4rs 1 to 3- The configuration of each of 
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the XCUs 105-1 to 107-3 will be described later, 



anationwill be next g iven of the adaptive 
FXG. 5 is a block diagram illustrating 



the schematic configuration of the adaptive array 



illustrated 
in FIG 
ant enna 11- 



and reception weight calculators 203-1/ 203-2, and 



the second 
inputted to 



The 
calculates 



in FIG, 4. 

5, the first signal received by the 
is inputted to multiplier s 201-1, 202-1/ 



signal received by the antenna 11-2 is 
multipliers 201-2, 202-2, and reception 



weight calculators 203-1, 203-2. 



reception weight calculator 203-1 
a reception weight of each antenna, and 
outputs the reception weight with respect to the 
first received signal to the multiplier 201-1 and 
the reception weight with respect to the second 
received si gnal to the multiplier 202-1 - Similarly , 
the reception weight calculator 203-2 calculates a 
reception weight of each antenna, and outputs the 
reception yeight with respect to the first received 
signal to the multiplier 201-2 and the reception 
weight with respect to the second received signal 
to the multiplier 202-2 

The multiplier 201-1 multiplies the reception 
the first reception signal from the 
weight calculator 203-1, and the 
201-2 multiplies the reception weight to 



weight to 
r ec ept ion 
multipl iej 



the first ieception signal from the reception weight 



calculator 
mu Itipl ies 
reception 
c a lculator 
5 multiplies 
recept ion 
calculator 
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weight 
202-2 



203-2, similarly/ the jaultiplier 202-1 
the reception weight -to the second 
signal from the reception 

203~1„ and the multiplier 
the reception weight to the second 
signal from the reception weight 
2 03-2- 

An adder 204-1 performs array combining of the 
directivity A by adding the output of the multiplier 
10 201-1 and that of the multiplier 202-1 so as to output 
the directional signal A. Similarly, an adder 204-2 
irray combining of the directivity B by 
output of the multiplier 201-2 and that 
tltiplier 202-2 so as to output the 
directional signal B* 

The directional signal A and the directional 
signal B are outputted to the ICUs 103-1 to 103-3 
and the deLayers 104-1, 104-2, respectively. 

An explanation will be next given of iCUs 10 3-1 
20 to 103-3 ar.d ICUs 107-1 to 107-3* In this case, ICUs 
103-1 to 133-3 of the first and second stages have 
the same configuration and operation, respectively. 
Also, ICUs 107-1 to 107-3 of the third stage have 
the same configuration and operation- Accordingly, 
25 in the explanation set forth below, the ICU 103-1 
of the first stage corresponding to the user 1 and 
the ICU 107-1 of the third stage are explained, and 
the explanation of the respective ICUs corresponding 



15 



performs a 
adding the 
of the mu 



to the user 
FIG. 



FIG . 4 , and 
5 a schematic 
in PIG . 4 ♦ 
In FIG 
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2 and the user 3 is omitted, 
is a block diagram 



schematic configuration of ICU 103-1 illustrated in 



FIG. 7 is a block diagram illustrating 
configuration of ICU 17-1 illustrated 



respect iv e 
since the 
respective 
ope rat ion 



6 andFIS.7, it is assumed that the number 
of multipatih to the radio receiving apparatus is 3 
and that the respective configuration parts for the 
10 respective paths are shown by pi to P3 , respectively - 

respective configuration parts for the 
paths have the same configuration and 
only the first path PI is explained, and 
the explanation of the second path P2 and third path 
15 P3 is omitted* 

In FIG . 6, the ICU 103-1 is divided into a front 
stage si where any one of the directional signal A 
and the directional signal B is selected every path 
and is subjected to despreading, thereafter 
20 compensating for a channel variation; a middle stage 
S2 where RifS.KE combining and temporary determination 
are carried out; and a back stage S3 where the signal 
subjected to temporarily determination is re—spread 
to generate replica signals and the replica signals 
25 are distributed every path to be outputted* 

The <iirectional signal A and the directional 
signal B are inputted to a selector 301. The selector 
301 selects one directional signal corresponding the 
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15 



20 



25 



1 belongs f 
directional 
example,- in 
arrived via 
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group to whijch the signal transmitted from the user 
rom the directional signal A and the 
signal B on the path-by-path basis* For 
the case where the signal, which has been 
path PI from the user 1 belongs to the 



group of the; directional signal A r the selector 301 



selects the 



by the selector 301 is outputted to a despreader 302 



The de 



ispreader 302 provides despreading to the 



directional signal A. The signal sleeted 



output signal of the selector 301 to generate a 
despread sibnal X. The despread signal X is outputted 
to a channel estimator 303 and a multiplier 304. 

The channel estimator 304 performs the channel 
estimation based on the despread signal X and outputs 
a complex conjugate h a * of a channel estimation value 
ha to the Multiplier 304, and outputs the channel 
value ha to a multiplier 307 , The 
304 multiplies the despread signal X by 



estimation 
mul t ipl ier 



the complej; conjugate h a * of the channel estimation 



value , Thi 
despread 
mul t ipl ier 
to a RAKE 



5? 1 to P3, 



3 compensates for phase rotation of the 
signal X* The output signal of the 
26 of each of paths Pi to P3 is inputted 
combiner 305 of the middle stage S2. 
The RAKE combiner 305 provides RAKE combining 
to the despread signals X of the respective paths 
and a determining device 306 performs 
temporarily determination to the RAKE combined 
signal outoutted from the RAKE combiner 305 - A signal 



20 



d r which 
determinat iloix 
determining 
307 of the 



has been subjected to temporary 
and which outputted from the 
device 306 , is inputted to themultiplier 
back stage S3 - 



The multiplier 307 of the back stage S3 



multipl ies 



the signal d subjected to temporary 
determination by the channel estimation value h a for 
each of paths Pi to p3 . This obtains replica signals 
Xr corresponding to the despread signals X. The 
10 replica signals xr are inputted to a re- spreader 3 08 . 

The re -spreader 308 spreads the replica signals 
Xr and outputs the resultant to a divider 309 - The 
divider 30S divides the replica signals Xr into the 
replica signal Xr belonging to the directivity A and 
15 the replici signal Xr belonging to the directivity 
D. Then, the re-spreader 308 outputs the replica 
>elonging to the directivity A to an adder 
the replica signal xr belonging to the 

B to an adder 310-2. 
Ldder 310-1 adds the replica signal Xr 
to the directivity A among the replica 
to generate a replica signal A, and outputs 
ta signal A to an adder 106-1- similarly/ 
10-1 adds the replica signal Xr belonging 
25 to the directivity B among the replica signals Xr 
to generate a replica signal B , and outputs the 
replica signal B to an adder 106-2* 

Next, the rctr 107-1 of the third stage will be 
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s ignal Xr b 
310-1 and 

The a 
belonging 
signals Xr 
the replic 
the adder 3 



described . 
illustrated 



stage S2 of 
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The icti 107-1 of the third stage 
in FIG. 7 has substantially the same 



configuration as that of the front stage si and middle 



10 
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the icu 103-1. Accordingly r in the rcu 
107 illustrated in FIG. 7, the same reference 
numerals are added to the configuration portions 
common to tine ICU 12-1 illustrated in FIG. 6, and 
the explanation thereof will be omitted* 

l tiput signal of the determining device 306 
07-1 is outputted to an external apparatus 
as a demodulation signal- 
In thi| s way, directivity is formed using the 
array antenna, and selection of directivity every 
antenna anq distribution are performed to generate 
signal every directivity f and this 
the need for providing the weight 
r|s and the reception weight calculators in 
As a result, the number of calculations 



The ou 
of the ICU 1 
( not s hown ) 



a replica 
eliminates 
calculator 
the ICUs 



2 o 



canceling 

Here , 
of users is 



as 



and the circuit scale of the interference signal 



apparatus can be reduced. 

as sum in g that the number of that the number 
JJ r the number of antennas is K, the number 
of paths lis M, and the number of groups is G. It 
is unnecessary to provide the reception weight 
multipliers to the array antenna, which is combined 
with the ir.terf erencs signal canceling apparatus of 
FIG. 1 explained as prior art. in contrast to this, 
it is neceissary to provide (K X g) reception weight 



mult ipl iers 



to -the array antenna, which is combined 
with the interference signal canceling apparatus of 



the present 
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10 



15 



invention of FIG- 4- 
However, the interference signal canceling 
apparatus cff FIG- 1 needs (I, X K X M) reception 
weight multipliers as an entirety of apparatus, and 
(ti x M) is extremely large value as compared with 
G in most instances - Hence, the interference signal 
canceling Apparatus of the present invention can 
number of reception weight multipliers 
as compared, with the interference signal canceling 
apparatus of FIG. 1 - 

Moreover, the number of reception weight 
which ie necessary as an entirety of 
is G in the interference signal canceling 
f the present invention „ Hence, the number 



reduce the 



mult ip lier^ 
apparatus 
apparatus o 

of reception weight multipliers can be reduced as 
compared with the interference signal canceling 
apparatus of FIG. 1/ which needs (li x M) reception 



20 weight mul 



multi-stag 
apparatus • 
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scale can 



tipliers as an entirety of apparatus 



The a aove embodiment has explained using the 



e type -the interference signal canceling 
The present invention is not limited to 



this, and the number of calculations and the circuit 



be reduced even if a single-stage type 

interference signal canceling apparatus, which 

cancels iiiterf erence on a symbol-by-symbol basis, 
is used. 



As is 



according to the interference signal canceling 



apparatus a 
the present 



seal e 
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obvious from the above explanation, 



nd its interference signal canceling of 
invention, it is unnecessary to provide 
the receptijon weight calculators and the reception 
weight multipliers to the ICUs, making it possible 
to reduce tlie number of calculations and the ci 



s 



This ! application is based on the Japanese 



10 



Patent Appl 
19 , 2 000, 



incorporated by reference herein 



I ndus trial 



The present invention is suitable for use in 
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base 



t at ion 



coramunicat ion system 



icationNo. hex 12-010877 filedon January 
entire content of which is expressly 



Appl icab il ity 



app ar at u s 



3-n 



CDMA 



mob ile 



